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Research problems 
The purpose of the research problems section is the presentation of unsolved 
problems in discrete mathematics. Older problems are acceptable if they are not 
as widely known as they deserve. Problems should be submitted using the format 
as they appear in the journal and sent to 
Professor Brian Alspach 
Department of Mathematics & Statistics 
Simon Fraser University 
Burnaby, B.C. 
Canada V5A lS6. 
Readers wishing to make comments dealing with technical matters about a 
problem that has appeared should write to the correspondent for that particular 
problem. Comments of a general nature about previous problems should be sent 
to Professor Alspach. 
Problem 134. Posed by I. Gutman. 
Correspondent: I. Gutman 
Faculty of Science 
University of Kragujevac 
34000 Kragujevac 
Yugoslavia. 
The matchings polynomial of a graph G is defined by 
a(G, x) = c (-l)“m(G, k)xn-2k, 
k=O 
where IZ is the number of vertices of G and m(G, k) is the number of k-matchings 
in G. By convention, m(G, 0) = 1. Define 
a(G, n, y) = c (-l)kp(G, k)x”-2kyk. 
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It is known [l] that 
Let @(G, X) denote the characteristic polynomial of G. If G is a bipartite 
graph, #(G, X) can be written as 
@(G, x) = 2 (-l)%(G, Qx”-‘~ 
k=O 
with b(G, k) 2 0. Define 
$(G, x, y) = c (-l)kb(G, k)~“-*~y~. 
k=O 
Is there a formula for d#(G,x,y)ldy analogous to (*)? 
Recall that in the case of acyclic graphs, cu(G, X) and #(G, X) coincide. 
Problem 135. Posed by Erol Barbut and Arie Bialostocki. 
Correspondent: Arie Bialostocki 
Department of Mathematics and Statistics 
University of Idaho 
Moscow, ID 83843 
USA. 
Let n and r be integers such that n 2 r 2 2. An r-tournament T”’ is a pair 
(V,A), where V= {v,, Q,. . . , ZJ,} is a set of cardinality II and A is a set 
consisting of all (:) subsets of V where each subset admits exactly one of r! 
possible orderings. An element of V is called a vertex and an element of A, along 
with its ordering, is called an arc. Two r-tournaments (V,, A,) and (V,, AJ are 
called isomorphic if there exists a one-to-one mapping @ from VI onto V, such 
that 
(vi, j viz’ . . . 2 ui,) E AI if and only if (#(vi,), (vi,), . . . , @(vi,)) E A,. 
Let i be an integer such that 1 s i =S r, and let 21 be a vertex of an r-tournament 
(V, A). We define the ith degree of v, denoted d;(v), to be the number of arcs 
of A for which u appears in the ith coordinate. Clearly, CveVdi(u) = (:) for 
every 1 s i c r, and since every vertex appears in (:I:) arcs, we obtain that 
Ci=, d,(v) = (y-i) for every Y E V. The score matrix D is defined as Di.j = dj(v,), 
where 1 c i 6 r and 1 c j s n. An r-tournament is said to be regular if all the 
entries of its score matrix are the same. From the above, it follows that n ) (y), or 
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equivalently, r 1 (:I :) is a necessary condition for the existence of a regular 
r-tournament on n vertices. 
The problem is the following. Let it 2 r 2 2 be positive integers such that 
IZ 1 (:). Does there exist a regular r-tournament on n vertices? 
In [l] we give an affirmative answer in the case where r is a power of a prime. 
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